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The invention relates to a sensor for measuring acceleration and sound pressure, the sensor comprising means for measuring pressure 
(P) and means for measuring acceleration. The means for measuring pressure (P) and acceleration are arranged concentrically in the same 
plane, the pressure (P) and acceleration being measured at exactly the same point, and e.g. a phase shift not being able to cause error in 
the measurement result. 
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Sensor for measuring acceleration and sound pressure 

The invention relates to a sensor for measuring acceleration and 
sound pressure, the sensor separately comprising means for measuring the 
acceleration of a surface and means for measuring the sound pressure af- 
5 fecting the surface. 

Extremely accurate values of the magnitudes of the acceleration 
and the pressure affecting a surface are needed e.g. in an application which 
actively attenuates sound and oscillation caused by noise. Said values are 
needed for controlling the means, i.e. actuators, generating counter-oscillation. 

10 Since the signals to be measured are wave-formed, completely reliable meas- 
urement results are extremely difficult to obtain, since a phase difference can 
be present at the time of measurement in two different measurements, the 
phase difference excessively interfering with the final result. 

Gennan Publication No. 4,342,169 discloses an electromechanical 

15 transformer operating as e.g. a microphone. Said transformer comprises a film 
for emitting a signal which is proportional to the sound pressure and/or surface 
acceleration. However, the transfomner cannot be used in accurate sound at- 
tenuation applications since the sound pressure and acceleration signals can- 
not be distinguished one from the other. 

20 It is the object of the present invention to provide a sensor for 

measuring acceleration and sound pressure accurately and reliably. 

The sensor of the Invention is characterized in that the means for 
measuring the acceleration and the means for measuring the sound pressure 
are arranged substantially concentrically and substantially in the same plane. 

25 An essential idea of the invention is that the means for measuring 

acceleration and the means for measuring sound pressure are arranged con- 
centrically In the same plane. The idea of a preferred embodiment is that the 
means for measuring pressure is circular and the means for measuring accel- 
eration is arranged In the middle of said circle. The pressure sensor is most 

30 preferably formed of pressure-sensitive film having flat gas bubbles and a 
metal coating on at least one side, a permanent electric charge being formed 
in the film, the sensor emitting an electric signal proportional to the pressure. 
Furthermore, the acceleration sensor is preferably made of similar material by 
adding a mass on top of it and arranging the acceleration sensor in such a 

35 way that pressure changes do not affect it, but the movement of the surface to 
be measured causes the mass disposed upon the material to emit a signal. 



03/08/2004, EAST Version: 1.4.1 



wo 98/22785 



PCT^7/00706 



2 

It is an advantage of the invention that one of the measuring 
means, arranged concentrically in the same plane, measures pressure and the 
other measures acceleration from the same place at the same time, whereby 
no error caused by a phase error can affect the measurement result, i.e. the 
5 measurement is reliable and accurate. When the same material is mainly used 
in the acceleration and pressure measurement sensors, the sensor production 
technique becomes easy. By arranging the acceleration sensor such that a 
mass is placed on the pressure-sensitive film, the resulting acceleration sensor 
is not substantially affected by lateral movements, 
10 The invention will be described in more detail in the attached draw- 

ings, in which 

Figure 1 is a schematic sectional side view the sensor of the inven- 
tion, and 

Figure 2 is a top view of the sensor of Figure 1 . 

15 Figure 1 shows a sensor 1 for measuring acceleration and sound 

pressure. The means for measuring the sound pressure is a pressure- 
sensitive film 2. The film 2 comprises flat gas bubbles and has a metal coating 
on at least one side, and a permanent electric charge, i.e. what is known as an 
electret charge, is formed in it. As pressure P affects said film, the film emits 

20 an electric signal proportional to the pressure, i.e. it is a capacitive sensor. The 
mass of the film 2 is so small that its movement does not substantially gener- 
ate a signal, essentially all signals being generated by a change in the pres- 
sure P affecting the film 2. 'g^filffftnrencased in a housing 3 provided with 
holes"4^thT6ugh which pressure Changes, i.e. in practice, changes in^sound - 

25 pressuTeTaffect the filrh 2. 

The film 2 is circular and the means for measuring acceleration are 
arranged in its midpoint. The means for measuring acceleration comprise a 
pressure-sensitive film 5 and a mass 6 disposed on top of the film. The film 5 
is of similar material as the film 2. The film 5 and the mass 6 are encased in a 

30 protective casing 7 for preventing a change in sound pressure from affecting 
the film 5. Consequently, substantially only the weight of the mass 6 affects 
the film 5, whereby with the surface of a body S.moving in the direction shown 
by arrow A, the weight of the mass 6 affects the film 5, whereby the accelera- 
tion of the surface of the body 8 in the directions of arrow A can be measured. 

35 The protective casing 7 may comprise very small holes or pores through which 
the air pressure inside the protective casing 7 is allowed to even out, the holes 
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or pores being so small that the sound pressure P cannot affect the film. The 
acceleration sensor of Figure 1 is not substantially affected by lateral accel- 
eration. The acceleration sensor and the sound pressure sensor are separate, 
allowing the sound pressure and surface acceleration to be measured sepa- 

5 rately. Furthemnore, the acceleration sensor and the sound pressure sensor 
are substantially in the same plane. 

The films 2 and 5 and the housing 3 and the protective casing 7 are 
secured to a base plate 9. Microcircuits for amplifying signals, for example, 
can be arranged in the base plate 9. The measured signals are led via a con- 

10 necting wire 10 to be further utilized. |)n^e^l5^f^lat¥ 9~may al be of silicon 
s;ubstraterwhereby a circuit comprising the electronics necessary for signal 
processing can be integrated therein, "l^liectironics of the sensor 1 can also^ 
be^ad'apted to form the mass 6. 

^ The sensor can be dimensioned very small, e.g. with a diameter of 

15 about 10 mm or even less and a thickness of e.g. about 1 mm or even less. 
Since the film 5 is very light and sensitive, the mass 6 does not have to be 
heavy, but a mass of e.g. 0.1 g or less is adequate. 

Figure 2 is a top view of the sensor of Figure 1. The numbering of 
Figure 2 corresponds to that of Figure 1. For the sake of clarity, the housing 3, 

20 the protective casing 7, and the mass 6 are not shown in Figure 2. As can be 
seen from Figure 2, the film 2 is annular and the film 5 is arranged substan- 
tially in its middle. 

Acoustic surface intensity measurements are important applications 
of the sensor 1. A velocity signal is achieved from the measured acceleration 

25 signal by integration in a manner fully known per se. Said integration can be 
included in the electronics part of the sensor 1, if desired. 

The drawing and the related description are only intended to illus- 
trate the inventive idea. As to its details, the invention may vary within the 
scope of the claims. Consequently, the means for measuring acceleration and 

30 pressure may be any kind of means known per se, as long as they are ar- 
ranged concentrically in the same plane. The sensor may also be constmcted 
by arranging the means for measuring pressure in the middle and the means 
for measuring acceleration e.g. in the shape of a ring around them. However, 
the preferable way to carry out the measurements has been described above. 

35 Tllf^Whsdr can be micromechanically made on silicon^. TRg^sensSFI'^anT^ 
c0ursB7be used e:g: only as a microphone or a rhere acceleration sensor. 
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CLAIMS 

1. A sensor for measuring acceleration and sound pressure, the 
sensor (1) separately comprising means for measuring the acceleration of a 
surface and means for measuring the sound pressure (P) affecting the sur- 

5 face, characterized in that the means for measuring the acceleration 
and the means for measuring the sound pressure (P) are arranged substan- 
tially concentrically and substantially in the same plane. 

2. A sensor as claimed in claim 1, characterized in that the 
means for measuring pressure is annular and the means for measuring accel- 

10 eration is disposed substantially in its middle. 

3. A sensor as claimed in claim 1 or 2, characterized in that 
the means for measuring pressure comprises a pressure-sensitive film (2) 
having flat gas bubbles and a metal coating on at least one side, and in which 
a permanent electric charge has been formed. 

15 4. A sensor as claimed in any one of the preceding claims, char- 

acterized in that the means for measuring acceleration comprises a 
pressure-sensitive film (5) having flat gas bubbles and a metal coating on at 
least one side, and in which a permanent electric charge has been formed, a 
mass (6), arranged on top of the film (5), and a protective casing (7) arranged 

20 around the film (5) and the mass (6) in order for sound pressure (P) not to be 
able to substantially affect the film (5). 

5. A sensor as claimed in any one of the preceding claims, char- 
acterized in that the sensor (1) comprises the electronics needed for sig- 
nal processing. 

25 6. A sensor as claimed in claim 5, characterized in that the 

sensor (1) comprises a base plate (9) into which a circuit containing the elec- 
tronics needed for signal processing is integrated. 
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